LOO 1 3] With respect to the amount of Ti included, the total amount of N included in the 
cemented carbide is calculated as TiN and the remaining Ti is calculated as TiC. This 
calculated amount of TiN or TiN and TiC is 3 to 30 wt%. By the above-mentioned 
calculation, when the amount of Ti is less than 3 wt%, the wear resistance of the carbon 
nitride hardened layer generated by deposition on the surface of the cemented carbide 
deteriorates and when the amount of Ti exceeds 30 wt%, defect resistance greatly 
deteriorates by the relative reduction in the amount ofWC. Furthermore, the total amount 
of Mo, V, Nb, Ta, Zr, and Hf added is defined as 5 to 10 wt% by calculating as M02C, VC, NbC, 
TaC, ZrC, and HfC. When this is less than 0.5 wt%, resistance to plastic deformation 
deteriorates and when this is greater than IO wt%, the hardened layer formed from the WC 
component and the Ti component relatively decreases leading to deterioration in wear 
resistance and defect resistance- If at least one of Mo, V, Nb, Ta, Zr, and Hf is included in 
the defined amount, good resistance to plastic deformation can be maintained- 
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(57) C^^l 

b , T a , Z r H f CO'JrlZ < ^ 1 N Cm 

m) tic (mm) ^^^^i^^tz^mitWD. mitm. m 

LT 6 O — QOfiS%. T i O-tM^T i N, T 
i N t T i C^^WLT 3 — 30MS%. Mo. V, N 
b , T a , Z r J&ZJ H f ^ url h^Wm^M 02 C , V 
C, NbC, TaC, ZrC, Hf Ct^LO. 5 — 
1 O f.l%T^ £ . ^ffii- 5 ~ 1 5 ji. mPP^Oj^^fb^ 
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mn^m 1 1 t i ^r^^^^t umo, v, n 

b, Ta, ZrWHf^>^<<^t lS^N 

hi c cr^M) ^ u -r ^ ^ m \\^¥w , mitWD, mm it 
'■VDcozmmm^ 7 g~q s mm % ^Mm^^mm^m^^m 
yi ii ^ hi ^f-^smm^mm -cm^ ^nz> mm<$& 

M MKBI^^l «=F <?3 W <0 J M ^ W C «WLT 6 0~9 O 
11%, LT i CO-g-Wg^ T i N, 5£t± T i N hi T i C 
m.Wl^'C 3 ~- 3 OH%,)m o , V, Nb, Ta, Zr 
RtfH f ©-&H"^tl^Mo2 C, VC, NbC, Ta 
C , Z r C SLt> H f C tc^^U- O . 5—1 Ofifi%-£?35 

(j^iPH-^Ht) Tb^o. 6—0. 9 5 -e,io^> c: hi ^r^mhi 
~r ^> tfl^ig 2 &ct2^o w c gs^^o 

b, T a, Z r f ^>^< l@tN C^Ift) 

vzcommmtt 7 5 — 9 5 Sfi%t0cb$^/^s^3£i3c 
05- hi^-^> hi ^njM^^M'^ -e#t/3t ^ n ^> ^a-^r^ 

ii^^©W©^i^WC^gLT6 0~9 O 
1S%, T i ^'rfTTS^ T i N . 5£t± T i NtT i C 
mWl^~C 3 — 3 OfiS%. Mo, V, Nb, Ta, Zr 
^tfH f O'&H-^tft^M o 2 C, VC, NbC, Ta 
C, Z r CWHf Ct^LTO. 5 — 1 O Mfi % ^ 

*a>?3:z>ms-mmi#~e&>K>^ ^mmm^Fm 5 - 5 o fx mm 

i^YrfcU. fr-^>m&\-M<r>mmm^& Ran. 5 M mi^cr 
-e^>^ d ^ ^ -r ^ w c MjSfi^^-^o 

d <^ zt^m. hi~r^>m >]<m 4 tct3igowcs^^ 0 

imm+mm) o. e — o. 9 5 z. hiztmmhi^- 

im^*m 7 1 fij^p o . 5 fj. mOT<^w ctT i zt>&m 

0<Jtr 4 atf^/g^tf 5 a^^M^^M^^^^il^ 

trt*//:£g O . 5 /x rnOT^WC ^ T i ^r^^e^tc-^^ 4 a 



»rf^{t«r5 6 a^jio^fbti (w^r#< ) 
^zz^^mhiWim^m^m^wmhi le^^ ?m^t. /jJc 

is^an:^^ 1 o o o°cfr^mmtBmrMLmi^±--tj£>^>m 
m'm%£r^mm~c* 1 ~ 5 t o r r <o—^s.±i<^>mm^s^m 

m^mjV hi L- . S^^^rUJS^X 100~500Torr 
^#fflMT^^33ia 6 °C/" m i n J^_b"T??^^J-r ^. ZL hi ^ 

mm hi ~r w c ssi^-^<fe^^}it7^r^ t> 

Cgfl5R^ 8 1 3^i^ O . 5 fj- mJ^T^OW C ^ T i 

4i*iJ^O - 5 fj. mJ-^T^WC ^ T i ^T^gM&^Jt^ 4 a 

^SS:^5 a^M*^3S^n§^M^^f^ S£{b 

M^^nr^M^ 1 o o o a c^^r^Sf±f3E^r^j^i^_L-e^^s 

^'^^rUJ^^^ 1 O 5 T o r r i^_h 1 T o r r X^"F^OK 
^i: S^ J J^^rUJ^F^-r 1 00—5 OOTo r r c?^ — 

^e^<7)^^x#hmtt' 1 — 3 m^mm 
HM"e^spiis 6 °c, 'm i n iu K^^in^r ^» c: hi ^wm. 
hi^-^>\Nc mmm^^comm^jm^ 
30 i^gm^mmzzmmi 

l O O O 11 
[0002] 

^dTiC, TiCN, AI2 O3 35: H ^O-tz^ ^ >y ^ ^.^r 
ti\ WCSSl^©a®tcT 1 C^t>\ ^^t; T i 
mBE 6 1 — 1 1 O 7 7 1 ^^^g) . C V DStCj; ^ T i 
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3 

"Fid O . 5 — 5 M mOR^ttjM^rfL^^it F«5 

^rffla^t^i^^ 5~i o o pl rrxODm^-er^iE-r t&mm 
€^a-<fe (t#h^^ 5—i7i 4 4 2^#^e) ^Tb^^^n 

Mt^taift^IS^ C C V D ) (PV 
1^tK&-£2&%> 0 X . C V D ^ P V D ^i/c-fc: ^ 

^ ^ j^^t a- ^ ^ mm m ^ -t^ t? tm.m^- 
-r, n — -j- ^ >- ^ m ^Lcom-€vix^L^> ^ ^ & z*m,<&mm& 

fta^t©t#^^7 - 1 2 6 8 3 3l^#f ff 1 
¥7 1 8 8 9 O 1 4>^g7^<g>^o U^U^^^ Cin^cO 

[O O O 3] r^Y^^s.fca^^^^^J , 2 9 C 1 9 8 
2 ) , 1 5 9 ^4ot^^^^^^a-^-^TWl0Pi^^S?M^r 
ff$JaSc^^:^S^^:^^-r ^ tfetCVD, P V D 

<^ ^ ^fs^M-e-^-f^ *t -r ^> 0f ^ ^?s^^^rr <o u 

— 1 5/xrn) ^-ff^^-ti:^ ^^KM^H^W^U < ^ 
C O O O 4 } 

commm^mmmm^j^-^'cmmm^^Ti a~e i . s /x 
mj^Tom^ojp^^^ ^f- m >^ mi win m ^^^e^ 

l O O O 5 J 

#t tb ^^c^r mm.m eDv^dh^ i&m^vj m^^o zzm 

(1) T i &*J&m£&i&£: UM o , V, N b , Ta, Z 



7 5 — 9 5 $?^L.<^±8 5 — 9 5ll%fc^ 

8 O mm%^ T i O^lfM^ TIN, TxCt.t T i N ^ T i 
Cic^LT3~3 0ll%, ffSb<ttlO-20l 

Mo, V, Nb, Ta, Z r ^tf II f ^-^ti-#W 
M^M 02 C, VC, NbC, TaC, ZrC H f 

10 Ct^LO. 5 — 1 O $?^U<t±3 — 8 Mm 

^Mfc 5 — 1 5 /x m/P^. £?gcU<k£8 — 1 

^^a^^^B^M^c^^-r^TT N ti C ^j^^^ffiSS 

^i^-CfeO. ^-0^®m^^R a 7? 1 . 5 fx mWT. 

3= U < t± O . 5 /x mOTT^^. d ^t^Wihi^r ^ W C S 

(2)^lft»i^l 8 00^ $?g:U<t±2 0 

0 oJ^_L-efe^) e: ^ ^rtxr^{ ^ ^ ^> _Lf a (l) ^IBiSc^wc 
20 (3) K^^^^co-rf-^M^SftibT^m/ ck-^i i m 

m~) £PO . 6 — O. 9 5, 0$b<ttO. 7 — O. 9 ~e 

[0 00 7] (4)W^T i ^r^mm^ LM n , V, N 
b, Ta, ZrMHf^>^<ttlfflfcN C^Ef^) 

tyOCOmM*m^ 7 5 — 9 5 11%, ^73; U < tt8 5 — 9 5 

30 OWO^l^WC t^gLT 6 O — 9 0Sfi%. 

U<t±G O — 8 O 11%, T i ©aWl^ T i N, Xii 
T i N ^ T i C ^^^UTT 3~3 O U < 

1 O — 2 O 11%, Mo, V, Nb, Ta, Z r T^Zjf H 
f ^^I-f-a WM^M o 2 C, VC, N b C , TaC, Z 
r C&O'H f C td^^L. O . 5 — 1 O 11%, U < 
^3 — 8 11% Ts&> K> , ^® 5 — 1 5 fj, mj?^, 
L<«8 — 1 5 /xmcDJ?^cD^ft^M^#&U f£M 

« ^^i^^^-^ ti-^>mmm^m^^^D^t^<'c ^ n ^ c yj- 

f»^«ffl5@^T'fet>, ^MMfiT^ 5 ' — 5 O /x rn/? 

(6) ^O^Wl^liJtT^^/ C^m+S 

^1) O . 6 — O . 9 5, U<tiiO. 7 — O . 9 7? 

SO ^ 0 



(4) 
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[00 08] (7)3R4jgFO. £6F 3c U < l± O . 

4 5/i mOT^WC ^ T i ^r^SHe^tc-^-^ 4 a m^?mJSt 

L<tiO. 4 5 fi mOT^W C^T i ^i&m&Jl^ 

rMt>. ^m. '^a^iO^*pn:^^:^-r_Lfa (D^wci 
^^~r^>a^^^fr£-^*3-3 -r. i^^ain^^ i oo 

U < £i 1 300—1 5 O O a C. 1 — 5To r r . 
L<«2 — 4 T o r r CO —J^IEEJj ©ti/jXgHMT^ 

S^'M^rMJ^E^T 1 00~500To r r. £7 3; 
< 2 O O — 400To r r CO — ^JPE 7J <£> ^ if^ ^7 ^ 3?@f 
MTTl~3f3t»$L<«l. 5-28f»^L, M 
^^^H^-e^SP^J^F 6 °C/"m i n J^_L. U < fr± 7 

~ s °c , - m i n -c^sp~r ^ ^ ^ -r ^> w c mmm 

4 5 /x mi^T^WC i: T i ^^M&^cf^ 4 a M^mJ%L 

U < fc£ O . 4 5 /x mOT^W C ^ T i ^r^^MS^Jtc^ 
2* 4 a m^mHtZf 5 a ^^M^^M^tX^^M^^ffc 

) ^^^^> ^ mi^n ^ < ^ — mcom^m 
^io-^^^, worn hi wkm-^tmzt m^imm ti u iai=r^ 

sa^f>^ ^ ~r S5s73^-e^> -=> ~c . s^^^mw.^ 1 o o 
o°c^f) ftg *B m mr^miU-t. ~e ^ flf^^BrUJ^ ^ -e\ £? 

Sb< « 1 3 O O — - 1 5 O O °C. 1 O 5 T o r r J^_h 1 
T o r r J^~F. U < fei: 1 O 4 — 1 O 3 To r r CQ — 

^E*<?^^^HHIl m S^^SrUj^tc-c l o 

O — SOOTor r. $?^U<£-±200~400Tor 

< i . 5 — 2 H#r^f^*# ^ mm w -e *p 6 

°C ,--' m i n J^_t. U < ti 7 — 8 °C / m i n 'C^^~^ 

(1) m^<^/*^. m^^T^ii^^/fc^^ft^^MM^r^f 
tb}^^c^-t±^ c: -e-^J^UicR. if^^zcmii \^~c<ommi\z 

(2) ^gft^MMco^^^i 8 oo^±tc-r^iii:-e 

/Co 



(3) i^^i^^^:^^^r«^:S5iift:-r^ €L ti^mrmmmfAL 

(4) KlIt^tiiST^^ Cn — ^r^^-T 

(5) ilft^SI^^?: 1 8 O OJ^ltt^ C 

( 6 ) ^^^^^crj ^^a^rSiMfb-r^ c: 

10 (7) C V P V D CDMXS^^M fc-lt'r^lS/c ttT 

(8) c v d. p v d comm-c^^^m ^^±^mmr£c3--^ 

loo 1 1 1 

—m^i&^l^r^ \^~C f^JW "WC ?3: ^> ^ co^rl- ^ ~j 0 f^iJ^^'W 
C , T i C , TiCN, M02 C, MC, M N , MCN 
({SbM^V, Nb, Ta, Zr, Hf) ^m^^^ti 
20 7b^"e^^o ^/c (T i, M) C, (T i , M) N , (T 
i , M) C N, (T i, Mo) C, (Ti, Mo) C N 
^ (T i, W, M) C, (T i, W, M) N, (T i, 
W, M) C N, (Ti, W, Mo) C, (Ti, W, M 

o) c N^H^sia^^^fiic-r^^t:^ m<h^ 

l^^fflti:, mtt&Dl^-teC o, N i , F e ^- 3£^^> 

30 < JX^O^kl^ mirH7 5 MM%^c^^^:^ ^^ffli^+a 
^£0 7 5 — 9 5 11% t^i6/Co 

Coo 1 2 J *5§b^cd w c SS©^^{<:^^ ^ Wfl a^- 
nTi^w^t^Tw c c^mw U 6 O — 9 0 

fiS%^^^:^ ^c7D"efe^>o W C tiPiM^sp:^ 7 O O O O 
k g^mm 2 ffi^-ffgK+H . M^^T i C cO?¥'f^£ 

^^3 2 O O O k g/mm z tit^^^ifV\ d 
^ ^ C73 ^ ^ ^ f^^JMtt ^ ^--^ ^ 0 fM^cTj^^Sm.fc 
40 D WC S*J* 6 O 11%*1T^« ^iffiif^ig^A^U <fg 

Tt^c^^^fco mi^-Q omm%ztm?t^> timco 

coo i 3 } ^/ct i^a^^^snn^N 
a-r^-r^rT i jsiic^^^co ^mwi^. m-^r^T i t±T 

i C l^rji^ t^t^WL, ^cO^»»7b^T i N. Xl±T 

i n^t i c -e 3 - 3 O ^>co-e^B^>o _t 

so 3 o 



(5) 



1 O — 2376 5 O 



^fcUcfiSnF^^o M^Mo, V, Nb, T a, Z r ./^tf 
H f O^lf^S^Mo 2 C, V C , NbC, TaC, 
Z r C JZlTS H f C fc^^UT O . 5 — 1 O ffifi % ^ feJ/A^ 
LTl^^ti, O. 5 lfi%^« ^ ^ ^ t lf^«» 
^ftL. 1 O 11%^^L ^ ^ TO^fC W C T 

F^rlS < Mo, V, Nb, Ta, Z rMHf CD^ 
COO 1 41 ^^H^^^o^^^g-a-^^S^StCti: 5~ 

i 5 M mcD^ft^sii^#&L, mmi±<5&i^^4j 

-z? mm ^ n -r ^ t> , cnic^^^coc vd^. p 
v DflifcEsiJ-r^ c t^Tt^o mmcom^.^ 5 v 

^ n ^ c ^ ^tt^m~£zmmtt±iJ3:^><, ^i^asis 
Coo i si ^f!§Titii^i±i)i©i?^haffi 

tin tc /^^ft^fMRM^- /F$/j£ <5T ^ ^ t£ffir nfrH^^J^ 
^^T/^J^J . 29 (1982). 159 -^'-{^fHJ T' 1 5—1 

7144 z^^mi^mm^ri-cis^^o ^^43^ 

^Ft^^I'f?^ . 29 (1982). 159 TfC± 5 fj. mlm 

-c t : m ^ m^. itmrnm. m i±m z> rt-c *5 -#\ ^/c 

*F 5 — 1 7 1 4 4 2 ^^ET? £-> 5 fx mm^^rM^. ^> 

urfflv\ ^cff^u i o o o °c^^^*gtfm?^J3i£i^ 

±T?fe^» S^#£^rUJS3c 1 ~ 5 T o r r O — ^J^TJ^Q 

§^x#atTt S^^^f^j^tc-r i o o~5 o 

O T o r r '^i± ^ ^ ^ ^7n HHMT T 1 ~30t^ 

sp-r^^-^M^-rn^/s^^ 5 — 15^ m^-^mmm 

loo 1 el w c mmziimtf 1 0 . 5 ^ m^mx. ^ ^ m^z 
a^jtc^Mm^^ r 3 i . 5 M m ^m^- s tHJtOjcois&u^ 



ffi'Ma^tlMMt-^/c^^-f L O. 5 m mOTTti 

fTgr-^-^T^^^o f^. ^fSJffi^ £<± J IS (BO 6 1 O) Izi 
fe?»^^ip^i§$ (Ra) ^mm L.~ru^o m'j^Tu 

r£i±Mtf?£^fflts M^S^tiO. 8 mm ^ L/co 
COO 1 71 *^CDW CSM^^iiTOlM^ LT 

-e^^S^^S/J^ 1 ~ 5 T o r r <^ PS>^ LTV^o lTo 
CT>&zm&t^<£ K> 0r'J>^i£-$-^>*)\ 1 3 5 O °C— 1 5 O O 

°cigjgTfe^o ^ o^mmm^s,m.^ommmm^\ 1 o o~ 

5 O O T o r r tPS^ LT^?|.(?D^, 1 OOTor r ^ 

so ffc ^ UX-fe^^7S:/^^7b^t#^>rL7^l,^^-e^>^> 0 X5 0 
O T o r r ^M?L^> ^r^^pL ffiOMO. 5 /x itiLX b'COtf&m 
^WC^^fflv^Tttffill^^R aT 1 . 5 pt m>£r 

COO 1 81 S^^^arUjS^^M^3^^^:[Smtc U-T 

H7b^u^>o ^ £i j t± «^ <t> m ^ ^ 
x/jp^^H^c^^sp-r^ R a 1. 5 M 

m^M^ X' U 3: ~> ?^f»{C^lJt^6 D C/mi n*}^ 

^J^-rr. ^ ^ ^ t± ^ ^ Wz^W^/jW. mm nt 
f-c ^m^-pt m ^ ^ ^fe-r ^. o ^ ^ ^ ^ i& 



(6) 



Z&msP 1 O — 237650 



Nb, T a „ Z r RtfH f ^^^)^< t 1 fi^ N 

cmm) hi c a***) ^ ^-^^u-c^sj^ft^ mit 

lOO 1 9 1 ^[^fiMfflOWCSM^^^^ 

mm^k^ ^-(d^t* i o o o°c^t,Mffiffigix±^ 

5l^T ^ t ^MMH/iiST^ w c ^^M^ffl/cit 
-e1#^c^tX^>^y5^^3£^;^rL^o jSC^m* 1 O- 5 To 
r r J^J: 1 T o r r OTW^ ~=>3c t> ^ OAZHJS 

2^l± 5 ^ m £r> 5 O m 3^$? ^Lt/\ 5 m <^ ^ ^ 

^M^jftaf-^f-r ^»i^^:»E3£^-h^-e^ < . 5 o M m^^s 
>l >c?> ^ mm-i^^m^^m u < <s~f tt ^ a -e^> 

^^ttTfdWC ^ ^M^-^ffi /'£ C3- x^ •£> J]^ £ Z^. ^ ^{c 
■^cOTS-Ft^W hi T i ^ M o , V, Nb, T a , Zr Slt^ 
HfO^M<ttlSi:N <mm) hi C O^-^) £: 

[0020] MMwcgl®^, IWOTwcs 

^a^-^^t 180 

miimi^^^^ ^ ^wm^k^-z?i±mm^ 1 s o o ^m-e^o 
hi mmm^^ n — ^- ^ >^xMM^ig3-r§ ci £:^x? 

7 0 ^ mm u . ^-r^ptr^^-xtT^fis oo g , 
1 o mmmm^x^^-^m^mm^r^ ^ ^m^^mi^^s 
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(j^ifs-h^fpi) =0. 6 — 0. 9 5-e^:^iii:3bWSL 

^tcj^ o /c £.± m: "F <fe mmm. ^ c v p 

V D ^ J; o Tf# ^ nfca — - r ^ > J; ^ ^1 ^/c 46, ffinf 

mhi i^ttv^Xb^ ^mttmm=3^hi&m&mm-e^^> 0 
1: o o 2 11 

cmmm 1 ) ^mcotn^^jm^m 1 i^m-rmmttm-cm 

20 f£n. ^^gH^ta 1~6 ^intf^fS 1~8 l±m^ O . 4 mCO 
/Co CfaUC/" (C+N) tc-c^-r ti'M&a^- C<Eft. N 

CNMG1 204 O SJ&ttl^^U^fUm (X^ UX^tt 

i t.cm 2 ) Lfco ci ^ ojfi^j^i^M^^'m^mm 

^RP^^Sr*^^ U 7 °C X m i n c7D^M^S-e 1 O O O 
°C(d^iP#a^:. ^RP^I^r 3 T o r r O^^^HM^ 1 4 

30 5 O^CgcT^iPia. 1 4 5 0°C*T? 1 50To r r <T>^mM- 
HMt^^^, 9 0^^bfc 0 ?^XSfc 1 
5 O T o r r commmmM^mf^ U /c ^ ^ 1 O O O °C ^ 
7 U CX m i nT^iPL, iXl^t±^rU^ ^JffU 

[0022] 
1 1 



40 



50 



(7) 



i o - 



2 3 7 6 5 



m i 



^^tm^u i 

^3&*M£h 2 

:*=S£f»jr.a 3 



wc 



2 
7 
1 

6 
1 
5 
0_ 
2_ 
0_ 

5 2 

6 6 
5 1 

7 0 

5 2 

6 2 



N +T i C 



2 O 
6 

2 7 
1 1 
1 4 

1 a 

3 5 

L 

AG 
8 

2 3 
1 1 
1 1 

1 2 

2 O 



M o . 



Nb, T a , Z r , Hf. 



M O ; 



VC NbC T a C Z r C MfC 



2 

1 0 



2 0 
5 



1 
0 

1 9 



Co K i 



6 
6 
0 
3 
1 6 
4 

1 0 
4 

7 
5 
6 
0 

_2_ 
1 3 

6 



6 
0 
6 
3 
8 
5 

1 0 

2 

6 
5 
6 

X 
1 3 



6 



7 0 
9 0 
6 2 
9 2 

8 9 
8 2 
6 8 

8 9 

6 1 

9 4 

7 0 

8 9 

9 1 
8 6 



[00233 CcO<fc-5t 

^-r 0 ^mm^ i 



6 tiib^^ i—9 eimmmcom 



1—9 fecfct^W C — 7 % C o S^-a-^tcM/V 5 fj. m 6D T 



[0 0 2 4] it^f^ti, S C M 4 3 5 . Wm 

}MfM : 2 5 O m/rn i n . W '■ 1 - 5 mm. t2£ V 

O . 3 O mm / rev. . 3 O ^F^rM^M^^SU^fr 

SCM435 (4 3^M<>f) „ ^Jfl'JM/-^ : 1 O O m m i 
n . tr> 1. 5mm. ^ D : O . 20 m m,' r e 

STOUf^TfFfffiLfCo T^/cfUS^^^UfJ^r^^ 3 O 0^> 

COO 2 53 



40 



50 



(8) 



t&M^ lO— 237650 



3t2 









-*J<, IMJ TX*. V jiX 4il/ 


3&<&@ 


— ±r- sat RFT t- -J 1 

^ 3e "Jl u u 1 


8 


2 0 5 0 


1 2 0 


o 


J - JS> CTTJ L. 1 c ■ 


1 0 


19 5 0 


1 0 5 


o 


^^S^lan 3 


1 4 


2 10 0 


0 2 2 


o 


an 4 


6 


1 S 3 0 


0 8 5 


o 


jO* TIH LJ r~ 


1 1 


1 "9 2 0 


0 . 3 3 


0 


-A— JEARFT Oi c 




2 2 0 0 


1 . 4 5 


o 


fcfclE^cm 1 


g 


19 6 0 


1 . 0 2 


0 


Jtl&ncr 2 




18 6 0 


1 . 3 3 


o 


JtKna 3 


1 2 


2 0 4 0 


0.15 


o 


ifc*2«? a 4 


8 


2 18 0 


1 . 11 


o 


ittSS 5 


1 4 


19 8 0 


1 . 3 0 


0 


±fc*£.S 6 


9 


2 15 0 


0.6 6 


0 


ifctSE^i 7 


7 


18 4 0 


1 . 3 2 


0 


ifc«*£7i 8 


1 1 


19 3 0 


0 . 5 2 


0 


tt&£h 9 


8 


19 8 0 


5,5 0 


0 



[0 0 2 6] 



3t3 





VBIS^JI 

CmirO 






1 


0 . 


0 7 


3 


0 0 




2 


0 . 


O 9 


3 


0 0 




3 


0 . 


0 6 


3 


0 0 


4 


0 . 


0 9 


3 


0 0 




13 


0 . 


0 9 


3 


D 0 




G 


0 . 


0 8 


3 


D 0 




1 


0 . 


2 2 


1 


1 2 




2 


0 . 


1 8 


1 


5 0 




3 


0. 


2 5 




9 6 




4 


0 


1 9 


1 


4 5 




5 




3 


0 0 




6 


0 


2 9 


1 


2 4 


-fcfc*fSrP« 


7 


0 


2 5 




3 




8 




3 


0 0 




3 


0 


4 5 


3 


□ 0 




0 


0 8 


3 


0 0 



c o o 2 7 ;] cmmm 2 ) mmm 1 com 1 m^-r^mm 
i^mm s tc^^a-ar^c^ c cc + n) <o#a 

C O O 2 8 3 



SO 



(9) 



^mW- 1 0 237650 



^ 4 





<1000°C 












8^ 


























































mat 
















HI J J 








CTorr) 


CO 






(Torr) 






(T 


orr) 




mm 


1 


5 


i 


4 


0 


0 




2 


5 


0 


9 


0 


mm 


2 


5 


0 


1 


0 


mm 


4 


8 


i 


4 


0 


0 


mm 


2 


5 


0 


9 


0 


mm 


2, 


5 


0 


1 


0 


mm \ 


3 


. 0 


i 


4 


0 


0 


mm 


L 


1 


0 


9 


0 


mm 


I 


i 


0 


1 


0 


mm 


3 


0 


i 


4 


0 


0 


mm 


4 


9 


0 


9 


0 


mm 


4 


9 


0 


1 


0 


mm 


3 


0 


i 


4 


0 


0 


mm 


2 


5 


0 


9 


0 


mm 


2 


5 


0 




7 


mm 


3 


. 0 


i 


4 


0 


0 


m.m 


2 


5 


0 


6 


5 


mm 




5 


0 


1 


0 


mm 


3 


0 


i 


4 


0 


0 


mm 


2 


5 


0 


I 7 


5 


mm 




5 


0 


1 


0 


Mm 




x 10" * 


\ 


4 


o 


0 


mm 


2 


5 


o 


g 




mm 


2 




o 


I 


o 


Mm 


1 




i 


4 


0 


0 




2 


5 


0 


9 


0 


mm 


2 


5 


0 


I 


0 


Mm 


1 




i 


4 


0 


a 


sc.* 


2 


5 


0 


9 


0 


mm 


2 


5 


0 


1 


0 




3 


. 0 


i 


4 


0 


0 




2 


5 


0 


9 


0 


mm 


Z 


5 


0 


1 


0 


mm 


3 


0 


i 


4 


0 


0 




1 


0 


- 2 


9 


0 


mm 


2 


5 


0 


1 


0 


mm 


3 


. 0 


i 


4 


0 


0 


»R 




7 


0 


9 


0 


mm 


2 


5 


0 


1 


0 


mm 


3 


. 0 


i 


4 


0 


o 


SMS 


B 


0 


0 


9 


0 


mm 


2 


5 


0 


1 


0 


mm 


3 


. 0 


i 


4 


0 


0 




2 


5 


0 


5 


0 


mm 


2 


5 


0 


1 


o 


mm 


3 


. 0 


i 


4 


0 


0 


mm 


2 


5 


0 


z a 


0 


mm 


2 


5 


0 


1 


0 


mm 


3 


- 0 


i 


4 


0 


0 


mm 


2 


5 


0 


9 


0 


Mm 


1 


O 


- a 


1 


0 


mm 


3 


. 0 


i 


4 


0 


0 


mm 


2 


5 


0 


9 


0 


mm 


5 


0 


0 


1 


0 


mm 


3 


. 0 


i 


4 


0 


0 


mm 


2 


5 


0 


9 


0 


mm 


2 


R 


0 




3 


Mm 


1 


x 10 -« 


i 


4 


0 


0 


mm 


2 


5 


0 


9 


a 


mm 


2 


5 


0 


1 


0 



^$£*MA6 7 

^C?B^«Srl4 

9 



[00 2 9] imsj 











mt&m 




(C + N) 














C u rrO 










^^esjf.a 7 




9 


2 0 


5 


0 


i . 


0 


5 


0 


0. 


5 5 






i 


3 


1 7 


5 


0 


i . 


0 


5 


0 


0 . 


6 2 








6 


2 1 


0 


0 


o . 


2 


2 


[> 


0 . 


7 5 






i 


4 


1 8 


3 


0 


i . 


4 


4 


0 


0 . 


7 2 




All 


i 


3 


1 7 


2 


0 


o . 


3 


3 


0 


0 . 


7 2 








7 


2 0 


0 


0 


0 . 


4 


5 


0 


0 . 


7 0 






i 


0 


2 0 


0 


0 


1 . 


4 


5 


0 


0 . 


8 2 






i 


0 


2 0 


2 


0 


1 . 


0 


2 


2 5 


o . 


9 0 






i 


1 


2 0 


3 


5 


0 . 


9 


8 


4 8 


0. 


9 4 








0 


2 0 


2 


5 


1 . 


1 


0 


7 


0 . 


8 5 




ifc^E^u 9 


i 


0 


1 8 


2 


0 


1 . 


9 


5 


0 


0 . 


8 0 


b 941 m 


lfc««S, 10 




1 


1 8 


5 


0 


0 . 


8 


9 


0 


0 _ 


8 0 




*fc*£SSr 11 




4 


2 0 


2 


0 


1 . 


2 


0 


0 


0 . 


7 8 




J* 4^ 5?, 12 


i 


8 


1 9 


9 


0 


5 . 


6 


0 


0 


0 . 


7 2 




Hst£5i 13 




4 


1 8 


1 


0 


0 . 


5 


5 


0 


0 . 


7 0 




ifcfeii 14 


i 


1 


2 0 


4 


5 


1 . 


6 


0 


0 


0 . 


6 8 




-tbtsa 15 




2 


1 8 


5 


0 


1 . 


2 


0 


0 


0 . 


4 & 




.fcfctSa 16 




7 


1 9 


9 


0 


e . 


8 


0 


D 


0 . 


6 8 




ifc^S 17 




8 


2 0 


2 


0 


o . 


7 


7 


0 


0 . 


7 0 




*fctfc.a 18 


i 


0 


1 8 


9 


0 


o . 


1 


0 


5 B 


0 . 


5 2 





CO O 3 O] 



50 



(10) 



lO — 23765 



17 



*6 

















0 . 0 6 


3 0 0 


^^^tfc- 8 


o . 10 


3 0 0 


^^ss^u, g 


0 . 0 7 


3 0 0 


±%PHa in 

fts vi BCrx w 


0 . 0 9 


3 0 0 


■T'^tl /5 PHI* 


0 . 11 


3 0 0 




0 . 0 8 


3 0 0 




0 - 0 8 


3 0 0 


.^3 ^3 CT« » 


0 . 0 6 


3 0 0 


-^T^ ,*J 111] X 


0 . 0 7 


3 0 0 


0*1 tl W J- U 


0 . 0 8 


3 0 0 








TtX. LI k 1 J. u 


0 . 5 0 


3 0 0 




0 . 3 6 


2 6 3 


MjTAIJ IJ -It* 


16^ 'dX^B 




th»n ] "4 

^-LrtA IS O i *J 


0 . 3 3 


2 5 2 


itt3a D D 14 


0. 2 B 


6 5 


ttzt&acr 15 


0,3 8 


3 0 0 


ifc^S, 16- 


0,8 2 


3 2 


Jfc«ra 17 






ik&£h 18 




3 0 0 




0.0 8 


3 0 0 



Coo 3 11 (^SSM3) -^^l^^^m^hT, 1 4 *zkk 

~e<?3MS£^irSf£<b LTWm S C M 4 3 5 . Wmimm : 

2 5 O m/ m in. W K> ■ O . 5 mm, J^O : O. 

1 O m m r e v. . ~C 6 O ^F^S^^^^ff U ^fr ^ /c so 

<o t f -±^^y oM/^ms 7? .wfffi u 0 ^^mi^f^<?»^fii 

-f^#i$J^H± S C M 4 3 5 ( 4 ^rUf^f) . "SMU^JSE : 1 O O 
m, 'm i n . t/J D iA7^ O . 5mm, iMO : O. 15mm 

/rev. -e^M^M^^-erSx^^M^U^r^v^ ^ffi 
^p^lt m ^npj 7? od mmmmm ^ LT^iw s c m 

4 3 5. f^^JMg : 2 5 O tn./ni i n „ ^ «9 3^2* : 3 . 
5mm. { 9 : O. 36mm/ rev. . tl 5 5^fmM 

M^^a^f^^iW^iH'HEf^mti: S C M 4 3 5 (4 



18 

f^J ) . mmmm ■ l O O m/ m i n. t£J*?}A^ 3 . 5 m 
m rev. 7?^?J| lz.m Z> S£ "T?i®5£tgFfMflM U^ErfxV ^ X 
?JI ^ ^> 3: 7? co 0#r^ -eWm L/c, 7c Jg BU0# Wfci: 
3 0 0^^L^ 0 S ^C^-T 0 

[00 32] 











C min> 


mm 




0 . 0 5 


2 6 3 




0 . 10 


3 0 0 


i£Mt£h 12 


0. 3 9 


12 4 




0. 2 5 CJ»SW» 


2 5 3 



[0 0 3 3] 

t8 











(mm) 






0.0 8 


2 12 


^^Hg^?il4 


0.0 7 


3 0 0 


ifc^.^T 12 


0.5 5 


4 5 




0. 1 0 


2 0 0 



[0 0 3 4] 

^n^^co^, C V D ^ P V D -c-^l ^ ^ ^ X ^^fS L 



(51) Int. CI . 6 

// B 2 3 B 27/14 



F I 

B 2 3 B 27/14 



B 



